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FP, Sowell Jomea 
Peiveralty of California, Los Angeles 

In the Elsberg or bliast-injection method of clfactaaetry, tie 
abecitte thrembold is determined by finding the mamitnde of blast of 
clorons air injected into the Se' nostril or noetrils which vill alive 
rise te, odor sensation .~ Thie ls secomniiashed by the very simple 
Service of releasing, through « pinchosck, odorous air which hes been 
compresse! by a knotn amount by means cf a hypodermic syringe, Although 
the meamurements co obtained are ordinarily expressed in terms of roluses, 
Jercme bee shown that the effective variabls is actually preesure. The 
importance of pressure is further eapimaized by Yeetei, althongk che 
further attempted’ tc translate her etimmlue maguitudes into mumber of 


adorone mclecales in ths bast.” Jermes's discovery thet lume a5 such 


was not a varinSle vould suggest, however, thet the mamber of odorous 
molecuies in tha blast ic not important so long es the concentration of 
oder is mept comtant, ag it alvnye ta# in efther the criginel Zlaberg 
method ox in Wertel's adaptation of 4%, ¥e may conclude, on the besic 
of tae siors comments, that an Elaberg cur biast~-injection tireshold mw 

a mening coneiderstly different frea & threshold obtained by changing 
the canqentration of odercus malesales@ in the inspired or iijectes air. 
ta faet, it becca a wetter of somsant to decide whotser or not the blest- 
injeetian threehol4’ as omdimerily nae@ ic an olfuctery threshold at all, 
That ia, dose the threshold dereut upcm the sensitivity of the receptors, 


or doen it depend upon the asrodymmmice of the novel 


nm 


Tas quseticne proposed in the preceding paragraph can be anewered 
by waryire the concentration of odor in the injected air, ant determining 
the effect thereof upon the dlast-injection threshold. The reasoning 
bere if that if the concentretion of odorou@ molecules, or their mumber 
in the blest, if of importance in determining ths blaet-injection threshold, 
then bieastse cf different magnitude should be necessary to reach threshold 
vith odore of different conesntration. For oxampie, if one dotcle contains 
air saturated with a given odor, emi another contains air with only one- 
third the acturated comsentirstion, then a proportiomlly larger blast of 
the jase contentrateé atr shyruld be required to resch threstold, If, on 
tie other bani, the aerodynamics of the nose is the determining factor, 
amd it is further aewumed that the ceaksr concentration is shove threshold 
oifaeteriiy, then the concentration should beve no effect. Meedleas to 
Gay, wo my sico encounter various intermediete possibilities, in which 
the obtained blast-injection threshold is « fimotion of both veriables, 
plus, pertmype, etiil others. Tie experiment reported here attempts to 
decide the isezs presented abore, 

Apparatus and Procedure 
The design of the six etimiatere followed essentially tie Fishers 


pattern.® 


Bince Jerome's work showed timat the volume of the container was 
of importance only inscfar as it affected the preseure obtained from a 
given volumetric carpression, mo attempt wis mde to duplicate the Claberg 
tetties samgtly. 3ocsise fed in tha present stody had a capacity of 
about 2°O =). amt were se 2°. ce am modern wess-predwction methode sonlé 


wake then. Eaca wae provided with « rubber stopper through which two glase 


tule vere inserted. Gme of these tubes was attached during experteentation 
to the hypodersi: syrinmcs used for compressing the contents, and extanied 
> within about 2 om of the oderous Liquid within the bottle, The exit 
tubs, attached, when the tottl«= war in use, to the noge-plece, extended 
only a miliimeter or two into the bottle, The stoppers were carefully 
coverod with alwninmus foil, ami the connection of tabe to syrings and tude 
to nose-slece waa effected with eilicone rubber tubing, ? Hence, there 
was absolutely no odorcus foreign material at any point in the system, 

The odorous material in all cases ogumled CO ml in rolume, In omer 
to obtain different concentrations of odor, advantage wae texen of the 
fact that in solution the waror pressure of a substance {a an inveres ratio 
te *te molecular concantration, Ths solvent used was heavy xinersal ofl, UF, 
which is odorlesa and with which the two odorous eubetances used are completely 
miscible. The oforcus eubetances were n-octane, obtained frum the Mastaan 
Kodak Company, and ausi acetate, obtained from the Meffori Chemical Cazpany. 
Three comsentraticns of sech were prermared as followa: (1) mare: (2) naif 
odor ei talf mineral of1; (3) one part odor to nine parte aineral of], If 
we esermm the mclecui:: weight of the mineral o1l1 to be 414, and further 
assume ideal comiiticns, ve should expect the concentrations of each odor 
to be ewallable, therefore, first, at the level determined by the vapor 
preseure of tie substance; secomt, at « lerel of 764 of the pure substance 
in the case of ar). asetate, and 7a4 for octane; and, third, st a level 
of 266 of the semcentrated level for emyl acetates ani 24% for octane, hen 
tne unatoppered Goltlas were aniffed, the differences in concentration wore 
Gleariy ecident, as voule be expected frum the aprrorimate TL for oa. 


The o-<itanes wee very ach weaker in oder than the amyl acetate. 


ew 


Yor retsonr of simplicity, it wee cacided tc use monorhinel stimn- 
sation. Bence, gingle moze-places were constructed for each odor which 
commeisted of a atraizkt tube, 3 wae in inside Glemeter, senled through a 
Tiaring tube vhich served to clees off the moetril. In order to keep the 
Set as comstant as possible, the sexe uose-piecs waa used for sash level 
af a given ofor, but wee surged with atr at the lerel ef concentration each 
time the bottles were changed. The varying dsgrese of -aayp>otaion were 
obseined with a stemfard % al hypodermic eyringe. ai] experta ntation 
was @ons in te same room, which waa located inthe baseme:* witheut out- 
sifie cponing. epi which wes rept at £ relatively constant temperature hy 
& thomesteticalis controlied flow cr washed air from the central rventila- 
ting eystem. There was nerer wore than a 1/2 desree Falrenheit chanze 
éuring aay one eeesion fersh sezeion required about 40 minutes), nor sore 
ther a one degrees chenge froma ons dav to the next. 

im sil, 10 Sse-gerse ceed, including the experimenter, who was tested 
by MES, Except for E, the design ant purpose of the experiment were 
known to none of the &s, ami, since H's results appeer to be of the same 
order ag thowe for the other Se, they have been retained tn the calculationa, 
The other 9 Se were staff sambers eof eredeate students in the Depertaent 
ef Payobology. Bone was exserienced in olfactory vorr, tut mo difficulty 
tn making the reqeiied joiacemts was sucoutered by any of thea. Fach 
wen oped during only me reintively trie’ session, eo problems of dicrnal 
and day to day weriation vere not inrolwd, 

Every 6 wan teeted with erery odor at one sitting, In order to 
mininice systematic effects, eeverl different crdere of oresentation 


were used for the ditferect £8, followed Lemediately by th: same order in 


wh 


reweree (@ “hiienced crésr,” in cther words). Ths one limitation placed 
wron the orders was thet all three levels of the seme substance ware alenye 
given in enncesesion, altzvagh, of courses, samet:m™s starting with the Lovest 
sencentretion, sometimes with the hischest, This arrangeweent bed thse ai- 
wentags cf simplicity im wcipeintion cf tee apperstts, and tsspecti 
of the data rereale no particuler trend or ayeteantio bina. Fach threshold 
reported in the results tims represents tro measurements for each S on 
each odor. Thie wae deemsc sufficient for two reasons, first, the mria- 
bility of reavlts was far lese than the expected wariaticn from level to 
level {if the technique were an actual test of oder threshold, ant, second, 
4t vas cetired act to fatigue the Se, Aw is staniar practice with the 
Viset injestion wethod, ell thresholds were obtained by am ascending series, 
ami each Blast erceeded the previons one by 1/2 ml. It should be emphasized 
thet the utmect care ie required for 8 not to breatae during or immediately 
after a blest. Fortwwtely, 5 car: eliwest always distingnich between an 
tamedtete odor, and one erising after a breathing movement. 
Resulte 

The reonults ore cwaimrized in Tbie I. In keeping with the uenal 
venetios, thresholés ers given in terme of mi, cf blast, rather than in 
terme of presmure. An approximate trwaslation i: pressure would place 
the thresimida at 5 t+ 7 sma. of fe, which te of cheerkee of waitude 
as the thresbolés obtetned ty Jercme for a different mubstance, end with 
Birhinal etimmiation. In order to check on thy etatistical significance 


of the differences cbtained, t war caleniate? for the lorgsst difference, 


5 


thet setween 100% ani 50% n-octame, nging a distribution cf actual differences, 
This t was only 6.73, which is not st ali significant, and so no othere were 
caleglated, Tt le trae, of sourse, that if a very large mmber of Sa were 
weed, a 4itferance of the sagiituie found would be statistically sigificant. 
Mowever, the 4! fferences are mmll compared to thoes which would be predicted 
on sn “equel molocule” dacis, and the trend from more to leas saturated 
ie not, somistent,. 
Discussion 

It woulé appear from the resuits cited above that thresholds obtained 
by wee of the Kloterg or blast~injection technique are not understandable 
in terms of molecnlar concentration. ver a range of concentrations the 
ottaines tnresholds are iniepement of the concentration of odor in the 
injected air, which wonid preclude any transletion inte aslar or siuilar 
term referring to molecules per wit volume. If the blast injectian thres- 
holds ere not tree olfactary thresholds in the ueuwtl, imi is, molecular 
anneertration semeo cf the term, then we must look for some other vay in 
which to understand the effect of increesing pressure. This leads at once 
te compiderations of the serodyrmmmics of the system. Since the situation 
19 actually very complicated, it ie possible her only to outline the general 
problem.” 

Tn She blast injection technique ve are dealing basically with a 
Set flow phonceswnon, aodified ty the zize and conformation of the rasal 
cavity inte which the jet is 4ischerged, It is cbhviows, therefore, tit 
the 4ietance which the infected air will carry through the nagal pasegege, 


ari the esmount of alxing with the air already in the presage, will depent 


upon the preseure end duration of the blast, the size of the oriMice in the 
nmogeplece, the width and shane of ths nasai purengs, and, ic a minor extent 

in thie case, the fonsity of the vapor 2° in sidition, the “pulse” would have 
to be taken into account, which further ccamplicates matterg, Conetderable 
acrodynamical research, using modeln of the nose, vould be necessary be- 

fore the guenerelities steted above could be made gore specific. <Obviousiy, 
auch & problem 1s of no direct: interest in the present context, 

It would certainly seam to be good prectice to utilias, in olfactory 
work, & technicue which varies concentration rather than preesure, If one 
wee a blast of odorcus material which ia of gauffictent preasure and volue 
t> slininate them aa effective variables, and finds ofor thresholds in 
terns of mlecular conesntraticn, the task of vorking out the relationinizs 
betveen stinmlua effectirencas ané physica) and chemical citracteriatica of 
the odor is very much simplified, In the neuel blast injection technicue, 
watortumtely, one really docs not imow exactly what he ie measuring, er- 
cept that it is certainly not molecular concentration, and therefore he 
cennot compare his reenlte vith olfuctory threeholds chtained by other 
methods, 

Summary 

i. HBlset-injection olfactory thrweholéds were obtained for 16 Ss using 
three levels of concentration of each of two substances -- n-octene ent 
amyl eovtele’ 

2. Ho significant effect of comzentrutian waz foand, 

3. Yt waa concluded that the blast-injection threshold is not 
comparable tc thre#holis found in terme of oder concentration, and is not 


tramplatadie into molecuiar teres, 


(n 


Tbie I 
Absolute thresholds stated in milliliters for 10 Ss. Percentages refer 
ta calculated vapor pressure percent of concentruted wpor. 
= -ootane amyl acetate 
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Pootnotes 


Thies stuiy wae cerried out as a part of contract NGor>-27915 with 
the Office of Bavai Research. 

c. A, Elsterg sad 1, iery, The sense of epell. I. A per anti simple 
wathod cf quantitative olfmotometry. Bulli. Neuroi. Inet. H.7., 
1935-36, &, 5-19. 

cr. 2.4, Ramer, The relation cf odcr, tecte, amd flicker-fusion 
thresholds to food intake, J, Camp. Physiol. Psyckol., 1951, M, 
403-h11; Pranz 8. Goetx1, M.S. Abel, ani Ann '. Abokas, Occurrence 
in normal individuals of Giumel variation in olfactory acuity. 

J. Appl, Physiol, 1950, 2, 333-562; end BE. A, Jerom, Olfactory 
thresholds measured in teres of etimulus pressure end volume, 
Arch, Payohol., 1962, Bc. 275, pp. ds. 

Rernics BM, Weasel, Differential sensitivity in olfaction. J. Exper. 
Payohol., 1349, 39, 129-243, 

Jerome, op. cit., used citrel floating on water; Wentel, op. cit., 
weet phenyl] ethyl aiconoi, the sonditicas mki..g for a saturated 
vapor; Goetzi, op. cit., Pp. 55%, weed “grownd coffee of a standard 
brand.” In all cases. the oderous air vould be at mario saturation 
et a gives temperature. 

Elsberg and Levy, op. eit. 

This tubing vas obtained frum the Connecticut Bard Rubter Company, 
Rev Rnven, Connecticut. 


Wensel, cp. cit,. pp. 129-130, diecusses the Webdwr fraction for udor. 


3. Mr. Ermet 8, Letech cf the College of Ingineering st UCLA is attempt- 
ing to analyze in earodynmmic term: the stimilus situation, 

10, Por 1008 n-octane, the total mse of air has leas than Of octane 
vapor by weight. Thus, changing the weight by dilution mas 4 
very mmli effect. 

La. If the dilution were carried further, there vould probably be a point 
at Which both ecacentretion and preneure would effect the threehcld, 
the Limiting case heime en c@er which would be below threshold at 
any preseure. However, this ie not relevant to ths present 
diseussion of the Elsherg technique ea gemeralily veed. 


10 


